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- PERIODICAL: Akademiya nauk SSSR. Ural‘skiy filial. Institut biofi- 
iki. Trudy. No. 12; Moscow, 1960, Sbornik rabot Labo- 
ratorii biofiziki:; No. 2: Problemy biofiziki, 189-.193 


TEXT: The article traces the development of the discipline of bio- 
geccenology (so termed by V. N. Sukachev) from V. I. Vernadskiy's 
concepts of the biosphere and biogeochemistry. According to Suka-. x 
chev, the function of biogeccenology is to study the balance of the 
energy and chemical elements of living and stagnant components 

within the confines of bicgeocenosis. The development of experimen~ 

tal bicgeocenology is essential. The function of this discipline is 

to create "artificial biogeocenoses", i.e. to isolate small natu- 

ral areas of accurately known biogeocenological composition which 

can be experimentally subjected to definite energetic factors, 
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have controllable substances introduced or be exposed to qualita- 
tive or quantitative changes in assemblages of living organisms. 

An important line of research is exploration of the differences in 
the bicgeochemical mechanisms in water bodies and on dry land. One 
of the special tasks of experimental biogeocenology of reservoirs 
is the study of radicactive pollution of naturel waters and poss~ 
ible methods of their biological purification and deactivation. 

For the past few years, experimental biogeocenological studies have 
been made at the author's laboratory using tagged atoms and ioniz- 
ing irradiation of assemblages of living organisms. In special beds 
and boxes sown with specific phytocenoses studies were made of the 
action cf radiation and radioactive agents on the biomass and 
structure of the phytocenoses and the effects of the plant cover 

on the migration of elements in the soil. In water bodies of va- 
rious size studies were made of the action of radiation and radio- 
active agents on fresh-water organisms and certain fresh-water 
pbiocencses (e.g. periphyton); the coefficients of the accumulation 
of certain chemical elements from aqueous solutions by different 
soils and species of water organisms; the sorption and desorption 
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of elements from water by soils and sludges; the distribution of 
dispersed and trace elements among the stagnant and living compo- 

nents of reservoirs; the degree of purification and deactivation of 
water passing through slow~-running reservoirs. The author announces 

the impending publication of a series of articles on the biogeoce- 
nological study of reservoirs, dealing with the above-mentioned Y 
lines of research. There are 38 references: 35 Soviet-—bloc and 3 
non-Soviet-bloc. The reference to the English-language publication 

reads as follows: N. W. Timofeeff-Ressovsky, Mutations and Geogra- 

phical Variation. The New Systematics. Oxford, 1940. 
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nents of reservoirs. Il. Pedobiological deactivation 
of water in cesspools 


S 


PERIODICAL: Akademiya nauk SSSR. Ural'skiy filial. Institut piofi- 
: giki. Trudy. no. 12. Moscow, 1960. Sbornik rabot Labo- 
ratorii biofiziki. no. 2: Problemy piofiziki, 194-223 


TEXT: Experiments at the authors! laboratory showed that soil- 
sand filters were very effective in deactivating radioactive solu- 
tions passed through them. Depending on the type of the filter and 
the elements in the solution, the degree of deactivation varied 
from 80 to 99%. This led to further experiments to determine whe- 
ther radiobiological methods could be used for deactivating va- 
rious waste waters containing weak concentrations of various radio- 
active agents. The tests were conducted with outside installations 
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consisting of a soil filter and a small settling tank. The present 
article gives the results of all experiments conducted with these 
installations so far. The soil filters consisted of galvanized 

iron drums fitted low down with a side drainage pipe. The drums 
were filled to a depth of 20 cm with a layer of small pebbles and 
coarse gravel, surmounted by a mixture of equal parts of garden 
soil and lake sand. The volume of the soil-sand filter in the first 
installation was approximately 125 and in the second installation 
100 liters. The radioactive solution entered the bath of the first 
installation at a rate of 250 l1/day and that of the second instal- 
lation at 300 1/day. Samples for measuring the radioactivity were 
taken from the bath, from the pool, during flow from the pool to 
the filter and during flow from the filter to the tank. In all 
tests on these installations a solution of uranium fragments with 

a concentration of 25 pe/l of gamma-radiation was used. The third 
installation consisted of 3 interconnected pools, but without a 
soil filter. Radioactive solution was released from the tank at a 
rate of 1,000 1/day. The concentration of the solution was 10 c/l. 
The results are given separately for experiments on the first two 
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4nstallations, experiments with the third installation, and the re- 
sults of measuring the radioactivity in the vertical layers of the 
soil filters and in the soil and piomass of the pools. Experiments 
with the first two installations showed that the pools and filters 
absorbed about 99% of the radioactivity that entered them. Cc se- 
quently, only about 1% of the radioactivity admitted flowed out at 
the end of the installation. The filter of the second and the pool 
of the first installations worked somewhat worse than the filter 

of the first and the pool of the second. Measurements showed that 
passage through the filter and passage through the pool contributed 
almost equally to reduction of the peta-radiation hardness. This 
tends to show that the pools and soil filters primarily retain the 
same elements from the mixture of radioactive agents. This would 
explain the fact that the second cleansing device (pool or filter) 
in each installation functioned somewhat worse than the first de- 
vice. Observations were kept up for 3 years. In the course of this 
period and in experiments with forced operation (a flow of 1,000 
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decided to do away with the soil filter, replacing it with pools, 
The third installation consisted, in effect, of a cascade of three y 


pools. It was found that less than 1% of the radioactivity admitted 
to the installation emerged at the far end of the cascade. Moreover 
the first pool worked better than the subsequent ones. Measurements 
of the radioactivity in the soils and living organisms showed es- 
pecially high coefficients of accumulation of the radioactive 
agents in plankton, duckweed, submerged plants and muddy deposits 
on the pool bottom. The authors were assisted in their work py Lo 
Sycheva, L. Moshkina and A. K. Uralets. There are 10 figures, 24 
tables and 27 references: 23 Soviet-bloc and 4 non-Soviet-bloc. 

The references to the English-language publications read as follows: 
CG. G. Goffin, F. R. Hayes, 2. N. Yordey and S. G. Whiteway, EXx- 
change of materials in a jake as studied by the addition of radio- 
active phosphorus. Can. Jd. of Res., vol. 27, 1944; F. R. Hayes, On 
the kinetics of phosphorus exchange in lakes. J. Eeol., 40(1I), 
1952; J. A» McCarter, Movement of material in the hypolimion of a 
lake as studied by the addition of radioactive phosphorus. Can. Jo 
of Zoology, vol. 30, 152; C. G. Ruchhoft, The possibilities of 
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AUTHORS: Agafonov, 3. M., Dolgikh, 7, I., Savchenko, M. I., and 


_Timofeyev-Resovskiy; N. Ve 
TITLE s Distribution of dispersed elements among the compo- 
nents of reservoirs. Iv. Experiments on the distribu- 
tion of strontium, ruthenium, cesium, cerium and an 
unseparated solution of uranium fragments in series 
of tanks 


PERIODICAL: Akademiya nauk SSSR. Ural'skiy filial. Institut biofi- 
giki. Trudy. noe 12.6 Moscow, 1960. Sbornik rabot Labo- 
ratorii biofiziki. no. 2: Problemy biofiziki, 238271 y 

i] 


TEXT: The article describes the results of experiments to study 
the biological purification of water from a weak solution of an un- 
separated mixture of uranium fragments, and biological purification 
from the four main components of this mixture: Strontium-90, ruthe- 
nium-106, cesium~137 and cerium-144. The aim of the work was to 
discover possible differences in the degree of deactivation of the 
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water from the above-mentioned chemical elements under the same eX=- 
perimental conditions and also to determine similarities and diffe- 7 
rences in the distribution of these elements among the main compc~ y 
nents of the reservoirs. The method consisted in passing solutions 

of the isotopes through a series of small aquarium tanks contain- 

ing earth, water plants and appropriate microplankton and periphy- 

ton. Experiments with strontium showed that with a daily flow of 

6 liters of a solution with a concentration of 10 pe/1, the concen 
tration of strontium at the end of the tank geries is 4.5 - 10.8% 

of the original concentration. by decreasing the daily flow of so- 
lution to 3 liters and by increasing the size of the first tank the 
water is deactivated of strontium. Strontium was found to be dis- 
tributed evenly among the components of the tanks. With a flow cof 

6 liters/day the concentration of ruthenium at the end of the tank 
geries i8 105 - 2.5% of the original concentration. Study of its 
distribution among the components of the tanks showed that it was 
absorbed mainly by the biomass. In the experiments with cesium, 

complete deactivation of the water was achieved. Cesium was mainly 
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absorbed by the ground material in the tanks. With a flow of 6 
liters/day complete deactivation of cerium was also attained, De~ 
crease in the daily flow of solution and an increase in the size 

of the first tank made no essential difference to the results of 
the experiments, Cerium, like ruthenium, was mainly absorbed by the 
biomass, A high degree of deactivation was achieved in experiments 
with an unseparated solution of uranium fragments. The longer the 
experiment continued, the less was the deactivation of the water. 
By reducing the flow of the solution to 3 liters/day and by in- 
creasing the volume of the first and last tanks, a high degree of 
deactivation was achieved, even in protracted experiments (more y 
than 6 months). The coefficient of accumulation was highest in the 
periphyton and detritus, lower in the higher plants and lowest in 
the ground material. Of the elements studied the highest coeffi- 
cient of accumulation in the biomass was given by cerium, and the 
lowest by strontium. In the ground material the highest coeffi-~ 
cient of accumulation was given by cesium and the lowest by ruthe- 
nium. On the basis of the results the authors divide the radioac- 
tive elements studied into three main Groups according to their 
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Pimofeyev-Resovskily» N. V 
TITLE: Biological soil deactivation of water 


hurnal. Khimiya, n0- 17, 1961; 302, abstract 


PERIODICAL: Referativnyy 2 
fil. AN SSSR, 10> 13, 


17M321 (Tre In-ta biol. Ural'skiy 
1960, 35-48) 


3 were carried out on Laboratory filters, in 

pools and in aquariums with weak current. On an average, the following 
was retained in filters (filtering rate 0.6 n/hr) filled with mud, clays 
activated carbon etc. (in 7): Cs = 100; Sr and Y=993 4 mixture of No, 27, 
Ce and U fragments = 80 - 903 Ru = 60 - 70- Optimum deactivation was 

observed with natural mud {no active solution passed when some hundreds of 
volumes of 4 solution with @ concentration of 10-20 ycu/1 were filtered) - 
The accumulation coefficients were calculated. For higher aquatic plants 


ertebrates 102-10", for small or 5 
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3 404 


(zoo- and phytoplankton and periphyton) 40°-10'. In experiments made in 
pools a 90 % water deactivation was attained. When a uranium solution 
with a concentration of 10 uCu/1 was passed through three successive 
pools, 99 % of the initial activity were kept back. The activity in ‘tne 
concentration of 1076 . 104 uCu stimulates the development of fresh water 
biocoenosis and of the microflora of the soil and the water. 
[Abstracter's note: Complete translation. | 
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radical production in living cells exposed to ionizing radiation” Rad: - 
ation Research, suprl , i, 1959. 


ASSOCIATION: Institut biologii Ural'skogo filiala Akademii nauk SSSR 
(Institute of Biology of the Ural Branch of the Academy of 
Sciences USSR) 
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AUTHORS: Timgfeyev-Resovskiy, N. Ves Timofeyeva-Resovskaya, Ye- hoy 
Milyutina, G. Ae, Getsova, A. B. 


TITLE: Coefficients of the Accumulation of Radioisotopes of 
Sixteen Different Elements by Fresh Water Organisms and 
the Influence of Complexon EDTA on Some of Them 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 152, No. 5, 
pp» 1191-1194 


TEXT; The accumulation coefficient (AC) of radioisotopes can be easily 
determined by means of tagged atoms. By AC one understands the ratio 

between the concentration of the respective isotope in an organism and 

its concentration in water. Data concerning sixteen isotopes as well as 
nineteen plant- and seventeen animal species are compiled in the present 
paper. Moreover, experimental results are specified concerning the 

influence of EDTA (ethylene diamine tetraacetate or Trilon B) upon AC. 

The authors studied the accumulation coefficients of the isotopes of 

P, S, Ca, Fe, Co, Zn, Ge, Rb, Sr, Y, Zr, Nb, Ru, I, Ce, and Ce. Special 4 
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Coefficients of the Accumulation of Radio- 8/020/60/132/05/60/069 
isotopes of Sixteen Different Elementa by BO11/BO002 

Fresh Water Organisms and the Influence of 

Complexon EDTA on Some of Them 


experiments revealed that AC, in the case of a micro-concentration of 
isotopes, is not greatly dependent on their concentration in water. 
Previous experiments conducted by the authors (Ref. 10) indicated that 

AG was rather quickly stabilized. Experiments were made in aquariums at 
room temperature. Fig. 1 offers a survey of AG in the case of plants and 
animals. It results therefrom that AC of plants are higher than those of 
animals with respect to all elements mentioned (except P and Sr). Purther- 
more, the elements form two groups: such with high (some thousands) and 
such with low AC. To the former belong: P, Fe, Co, Zn, Y, Zr, Nb, and Ce, 
to the latter all the rest, especially S, Ge, I, and Cs. With plants, the 
following yield especially high AC: Fe, Zn, Y, Nb, and Ce, with animals: 
Co, Zn, Y, Nb, and Ce. Table 1 offers numerical values of AC cross 
sections. It follows therefrom that in plants this value is about four 


times, for sr?9, Y’', or 99 Ru l6 ce 37 and ce 44 somewhat higher 
than in animals. The authors offer experimental results on the EDTA 
influence on AC of fifteen isotopes in seven plant- and five animal 
species (Fig. 2). It may be seen therefrom that in the presence of EDTA, 
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the accumulation coefficients of Fe, Co, 2n, Y, and Ce drop markedly (by 
the 10-100fold). The accumulation coefficients of Ca, Zr, Nb, Ru; and I 
are somewhat reduced, those of Rb, Sr, and Cs are increased, and those 


differently high Stability constants of their complex compounds with 
EDTA, The S, Ge, and I, which are not influenced by EDTA, probably do not 
form any compounds with the latter. The reduction of the accumulation 
coefficients of Zr, Nb, and Ru as well as the increase of those of Rb 
and Cs are not explained by direct EDTA action, but by a disturbance of 
the Ca reaction under the influence of EDTA. The most dangerous are 

Sr- and Cs isotopes as components of contaminated water. Possibly, the 
addition of Trilon B to contamined water may promote the biological 
purification from isotopes. The authors made experiments in this respect, 
Papers by VY. I. Vernadskiy (Ref. 8) and A. P. Vinogradov (Ref. 9) are 
mentioned. There are 2 figures, 1 table, and 16 Soviet references, 
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ASSOCIATION: Otdel biofiziki i radiobiologii Biologicheskogo institute 
Ural'skogo filiala Akademii nauk SSSR (Department of 
Zoologicheskiy institut Akademii nauk SSSR (Zoological 
Institute of the Academy of Sciences, USSR) 


PRESENTED: February 6, 1960, by Ye. N. Pavlovskiy, Academician 


SUBMITTED: January 11, 1960 
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TITLE: Ways of genotype evolution 


PERIODICAL: Referativnyy zhurnal. Avtomatika 4 radioelektronika, 
no. 5, 1962, abstract 5~-2-87 r (Probl. kibernetiki, 
no. 5, M., Fizmatgiz, 1961, 183-197) 


EXT: The possible mechanism of genotype evolution are considered. 
Me conventional way of gathering the evolution material depends on 
the mutation changes of the genes, however, the facts in hand of the 
modern genetics suggest that more substantial changes take place in 
the structure and in the transformability of the genotype. The known 
changes of the genotype can be reduced to the following forms: 1) 
Changes in the number of genes by polyploidy, heteroploidy and secon- 
dary fissions; 2} Changes in the number and morphology of chromoso- 
mes by genetic and chromosome mutations; 3) Internal differentiation 
and in certain cases also fusion of genes; creation of specialized 
groups of genes controlling certain ontogenetic processes; 4) Natu- 
Hoe peer and the related changes of the mutabilities. The prob 
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lem of the genotype evolution is of interest in connection with the 
developments of the ideas of cybernetics, in terms of which the ge- 
notyve is considered aS a code of inherited information. The results - 
of genotype studies May prove to be helpful in the development of 
better automatic systens,. [Abstractor's note: Complete translation], 
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‘ABSTRACT: It was experimentally demonstrated that when B- and yremittars having a 
radioactivity of from 3 to 600 wCu/1 were added to an aqueous solution, the growth 
of the algae was stimulated. The growth in the experimental group at all examined 
radiation concentrations was observed to exceed that of the control fcoup by 130 to 
9904. It was proposed that future experimental efforts include a much larger nume 
_ber of variants and a wider dosage range. Orig. art. has: 1 figure and 1 table. 
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ABSTRACT: Chlorella vulgaris Beyer cultures in an aqueous nutritive 
solution were gamma-irradiated with single 0.5 to 50 Ir doses in two 
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Orig. art. has: figures. 
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the mineralization of organic substances in sand cultures 
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Abstract s The growth of sporulating and non-sporulating bacteria, alone and in 
combination, in a sand culture to which various organic compounds were 
added, was investigated in detail, The non-sporulating bacteria flour- 
ished under all conditions, the sporulating, only in the presence of 
nitrogen-rich substances. The sporulating bacteria predominate in the 
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of the investigations are presented on 6 charts. Ten Soviet and four 
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